Claim 44 is directed to a beam steering apparatus including a cavity and a primary optical 
path accommodating the passage of a light beam, and a beam steering assembly having a 
steerable element for steering the light beam. Germann et al. does not teach steering a light 
beam. The cantilever 7 supports a mirror which is moved to adjust the distance between the 
mirror and the laser 1 to adjust the resonant frequency. There is no steering of the beam but 
rather a reflection of the light from the laser back to the laser to form a resonant cavity. Thus, 
claim 44 is not anticipated. The dependent claim similarly distinguishes. Claim 55 calls for a 
hinge. The reference does not disclose a hinge. Claim 70 distinguishes for the reasons stated 
above. 

Claims 51, 52, 71 and 72 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
the same reference. These claims, being dependent from claims 44 and 70 discussed above, are 
deemed patentable for the same reason. They further limit the claimed invention to one formed 
by a specific process not suggested by the reference. 

Claim 53 has been redrafted to include the limitations of the claims from which it 
depends. 

Claims 53 and 54 were indicated as being allowable. 

Claims 56-72 have been rejected under 35 U.S.C. 1 12 as containing matter not described 
in the specification is such a way as to convey to one skilled in the art that the inventor had 
possession of the claimed invention at the time of filing. More particularly, with respect to claim 
56, the Examiner points to the limitations "an upper cavity formed on the upper surface of said 
body" and "a beam steering assembly having a steerable element positioned adjacent the upper 
cavity for controllably directing the light beam through at least a portion of the substrate body." 
Referring to applicants' disclosure, these limitations are found as follows: Single substrate body 
1 1, at least one cavity 29 (element 1 1 is considered the top and element 16 is considered the 
bottom of the device illustrated in, e.g. Figure 3), and optical path 13, Figure 3, and lower cavity 
21, Figure 3. As to claims 59, 63 and 66, the Examiner makes the same objection as to the beam 
steering assembly. Applicant again refers the Examiner to the single substrate body 12, cavity 29 
and optical path 13. 

Claim 70 is rejected because the language is not supported in the specification. The 
Examiner states that steerable elements 17, 18 and 1 16 as described and shown are positioned 
adjacent the cavity. When the cavity is defined as being in element 1 1, the beam steering 
assembly 18, Figure 3, is adjacent the cavity. 
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Claims 59 and 66 have been amended by deleting the word "gimbaled," and by making 
changes to correct typographical errors. Hinges 57 are described , Figure 3, page 6, lines 2-4, 
and hinges 117, 118, 122 and 123, Figure 22, page 13 lines 1-7. 

Claims 56 and 65 have been amended to correct typographical errors. 

Claim 70 has been amended to include matter which was left out in the last response due 
to a typographical error. 

Attached hereto is a marked-up version of the changes made to the specification and 
claims by the current amendment. The attached page is captioned "Version with markings to 
show changes made." 

In view of the foregoing, favorable action is respectfully requested. 

The Commissioner is hereby authorized to charge any underpayment of fees associated 
with this communication or credit any overpayment to our Deposit Account No. 06-1300 (Order 
No. 

A-62591-3/AJT). 



FLEHR HOHBACH TEST ALBRITTON & HERBJ 

Suite 3400, 4 Embarcadero Center t 
San Francisco, California 94111-4187 
Tel: (650)494-8700 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 
C$7RAg$S^pending claims are listed below, whether amended or not, for the Examiner's 
convenience. 



44. (unchanged) An optical beam steering apparatus comprising: 

a single substrate body defined by an upper surface and formed with at least one cavity 
including an upper cavity formed on the upper surface of the substrate body and a primary 
optical path for accommodating the passage of a light beam aligned in a predetermined 
orientation with the upper cavity; and 

a beam steering assembly having a steerable element positioned substantially adjacent the 
upper cavity for controllably directing the light beam. 

45. (unchanged) The optical apparatus according to claim 44 wherein the beam steering 
assembly is placed at a predetermined orientation within the upper cavity for controllably 
altering the optical path of an impinging beam in at least one direction that is emanating from or 
propagating towards the primary optical path. 

46. (unchanged) The optical apparatus according to claim 44 wherein the primary optical 
path is a waveguide. 

47. (unchanged) The optical apparatus according to claim 44 wherein the primary 
optical path is a groove for accommodating the passage of the light beam. 

48. (unchanged) The optical apparatus according to claim 47 wherein the groove is a V- 

groove. 

49. (unchanged) The optical apparatus according to claim 48 further comprising a 
primary optical element for accommodating the light beam wherein the primary optical element 
is provided within the V-groove. 
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50. (unchanged) The optical apparatus according to claim 49 wherein the primary optical 
element is selected from the group consisting of optical waveguides, light detectors, beam 
splitters, and lasers. 

51. (unchanged) The optical apparatus according to claim 44 wherein the substrate body 
is formed of a crystal having a differential etch rate between different crystallographic planes. 

52. (unchanged) The optical apparatus according to claim 44 wherein at least one cavity 
is anisotropically etched into the substrate body. 

53. (amended) An [The] optical beam steering apparatus comprising: 

a single substrate body defined by an upper surface and formed with at least on e cavity 
including an upper cavity formed on the upper surface of the substrate body an d a primary 
optical path for accommodating the passage of a light beam aligned in a predet ermined 
orientation with the upper cavity, 

a beam steering assembly having a steerable element positioned substa ntially adjacent the 
upper cavity for controllablv directing the light beam from the steerable element generally 
toward a lower surface of the single substrate body, and 

a cover plate for covering at least said one cavity and an adjacent surface of the substrate 

body. 

54. (unchanged) The optical apparatus according to claim 53 wherein the cover plate is 
formed from fused silica. 

55. (unchanged) The optical apparatus according to claim 44 further comprising: 

a hinge for flexibly connecting the beam steering assembly with an upper edge of the 
upper cavity that is not coincident with the primary optical path; 

wherein the beam steering assembly includes at least one reflective surface such that the 
beam steering assembly is disposed within the upper cavity so that an impinging beam of light 
emanating from the primary optical path is controllably deflected in the same general direction 
the upper cavity is facing and wherein a beam of light entering from the same general direction 
the upper cavity is facing is controllably deflected towards said primary optical path. 
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56. (amended) A hybrid optical steering system comprising: 

a first substrate body defined by an upper surface and a lower surface and formed with at 
least one cavity including an upper cavity formed on the upper surface of the substrate body and 
a primary optical path for accommodating the passage of a light beam aligned in a predetermined 
orientation with the upper cavity; 

a second substrate body defined by an upper surface and a lower surface, said second 
substrate body having a lower cavity formed on [the] its upper surface, said lower cavity having a 
predetermined alignment with respect to the upper cavity; 

a suspended bridge spanning the primary optical path at a juncture between the primary 
optical path and the upper cavity; 

a beam steering assembly having a steerable element positioned substantially adjacent the 
upper cavity for controllably directing the light beam through at least a portion of the first 
substrate body; and 

a hinge for flexibly anchoring the beam steering assembly to the suspended bridge 
wherein the beam steering assembly has at least one reflective surface and is rotated towards the 
upper cavity so that an impinging beam of light emanating from the primary optical path is 
controllable deflected in a direction generally from the upper cavity to the lower cavity and an 
impinging beam of light entering from the lower cavity is controllably deflected in a direction 
generally from the lower cavity to the upper cavity towards the primary optical path. 

57. (unchanged) The optical apparatus according to claim 56 further comprising: 

a secondary optical element for accommodating a beam of light disposed within the lower 
cavity of the second substrate body; and 

means for aligning the secondary optical element within the lower cavity so that 

(i) the secondary optical element is substantially centered in the lower cavity 

and 

(ii) the optical axis of the secondary optical element is aligned at a 
predetermined angle with respect to the lower surface of the first substrate body. 

58. (unchanged) The optical apparatus according to claim 57 wherein the secondary 
optical element is selected from the group consisting of optical fibers, refractive optical elements, 
reflective optical elements, phase optical elements, light detectors, beam splitters, lasers, light 

A-62591-3/AJT (S95-101) - 3 - (1029700) 



emitting diodes, incandescent light sources, fluorescent light sources, natural light sources, and 
plasma light sources. 

59. (amended) A [a] micro-machined steerable optical device comprising: 

a single substrate body defined by an upper surface and formed with at least one cavity 
including an upper cavity formed on the upper surface of the substrate body, and a primary 
optical path for accommodating the passage of a light beam aligned in a predetermined 
orientation with the upper cavity; 

a beam steering assembly having a steerable element positioned substantially adjacent to 
the upper cavity for controllable directing the light beam through at least a portion of the 
substrate body; and 

a frame and [gimbaled] micromirror nested in a set of [gimbaled] hinges that provides an 
axis of rotation of the [gimbaled] micromirror with respect to the frame and wherein the frame 
holds the set of the [gimbaled] hinges and is connected to the upper surface of the substrate body 
so that the beam steering assembly may deflect a light beam in a direction towards a surface of 
the substrate. 

60. (unchanged) The steerable optical device according to claim 59 further comprising: 
a plurality of independently addressable electrodes disposed about the gimbaled 

micromirror for positioning the micromirror in direct electrical communication with a plurality 
of electrical lines; and 

electronic control means in communication with the electrical lines for electrically 
driving the gimbaled micromirror to a predetermined angular orientation with respect to the 
frame. 

61. (unchanged) The steerable optical device according to claim 59 wherein the gimbaled 
micromirror is defined by an electrically conductive and optically reflective surface and further 
includes a conductive film. 

62. (unchanged) The steerable optical device according to claim 61 further including an 
insulating film covering at least a portion of the gimbaled micromirror. 
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63. (unchanged) A micro-machined steerable optical device comprising: 

a single substrate body defined by an upper surface and formed with at least one cavity 
including an upper cavity formed on the upper surface of the substrate body and a primary 
optical path for accommodating the passage of a light beam aligned in predetermined orientation 
with the upper cavity; 

a beam steering assembly having a steerable element positioned substantially adjacent to 
the upper cavity for controllably directing the light beam through at least a portion of the 
substrate body; and 

a frame and a micromirror nested in a set of hinges that provides an axis of rotation of the 
micromirror with respect to the frame and wherein the frame holds the set of hinges and is 
connected to the upper surface of the substrate body so that the beam steering assembly may 
deflect a light beam in a direction towards a surface of the substrate. 

64. (unchanged) The steerable optical device according to claim 63 further comprising: 
a plurality of independently addressable electrodes disposed about the micromirror for 

positioning the micromirror in direct electrical communication with a plurality of electrical lines; 
and 

electronic control means in communication with the electrical lines for electrically 
driving the micromirror to a predetermined angular orientation with respect to the frame. 

65. (amended) The steerable optical device according to claim 63 wherein the 
micromirror is defined by an external surface and is formed with a conductive film adjacent to its 
external surface and across the at [last] least one set of hinges so that the micromirror is in 
electrical communication with the electronic control means. 

66. (amended) A micro-machined steerable optical device comprising: 

a single substrate body defined by an upper surface and formed with at least one cavity 
including an upper cavity formed on the upper surface of the substrate body, and a primary 
optical path for accommodating the passage of a light beam aligned in a predetermined 
orientation with the upper cavity; 
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a beam steering assembly having a steerable element positioned substantially adjacent to 
the upper cavity for controllably directing the light beam through at least a portion of the 
substrate body; and 

a frame and a hybrid micromirror nested in at least one set of [gimbaled] hinges including 
a relatively outermost set of hinges that provides additional axes of rotation of the hybrid 
micromirror with respect to the frame and wherein the frame holds an outermost set of the hinges 
and is connected to the upper surface of the substrate body so that the beam steering assembly 
may deflect a light beam [bean] in a direction towards a surface of the substrate. 

67. (unchanged) The steerable optical device according to claim 66 further comprising: 

a plurality of independently addressable electrodes disposed about the hybrid micromirror 
for positioning the micromirror in direct electrical communication with a plurality of electrical 
lines; and 

electronic control means in communication with the electrical lines for electrically 
driving the hybrid micromirror to a predetermined angular orientation with respect to the frame. 

68. (unchanged) The steerable optical device according to claim 66 wherein the hybrid 
micromirror is defined by an electrically conductive and optically reflective surface and further 
includes a conductive film. 

69. (unchanged) The steerable optical device according to claim 68 further including an 
insulating film covering at least a portion of the hybrid micromirror. 

70. (amended) An optical head assembly comprising: 

a single substrate body defined by an upper surface and formed with at least one cavity 
including an upper cavity formed on the upper surface of the substrate body and a primary 
optical path for accommodating the passage of a light beam aligned in a predetermined 
orientation with the upper cavity; and 

a beam steering assembly rigidly affixed in a predetermined orientation within at least a 
portion of the upper cavity having a steerable element positioned substantially adjacent the upper 
cavity for controllably directing the lieht beam through at least a portion of the up per cavity. 
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71. (unchanged) The optical apparatus according to claim 70 wherein the beam steering 
assembly is rigidly affixed within the upper cavity by chemical bonding with a chemical bonding 
agent. 

72. (unchanged) The optical apparatus according to claim 70 wherein the beam steering 
assembly is rigidly affixed within the upper cavity by thermal bonding with a thermal bonding 
agent. 
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